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(54) LIFE DIAGNOSIS FOR BATTERY OF 
UNINTERRUPTIBLE POWER SUPPLY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To diagnose accurately 
the life of the battery of an uninterruptible power 
supply without stopping power supply to a load. 

SOLUTION: With DC voltage VDC outputted from a 
converter circuit 2 made roughly equivalent to 
discharge voltage VBT of a battery 4, discharge 
voltage VBT of the batery 4 is obtained from the 
output voltage V1 of the converter circuit 2 at that 
time. At the same time, the discharge current IBT of 
the battery 4 is obtained from the current 11 
flowing from the battery 4 to an inverter circuit 3. 
Then, the period for which the battery 4 can 
discharge is obtained from a graph of these voltage 
V1, current 11, and discharge characteristics of the 
battery 4 to determine the life of the battery 4. As 
a result, it is not necessary to stop the converter 
circurt 2 at the time^ of diagnosing the life of the 
battery 4. It is thus possible to diagnose the life 



of the battery 4 of the uninterruptible power supply 
accurately without stopping power supply to a load 5. 
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«Effi^J5iSSiffl55ffi®i(l) *»P>/W ^^@BS(10) L- 40 

Br* i-^ffl^jKmas(i) ufc»s-» <nsr(5) ^©i 

y (4)cDjiHias7j3^W)-r5fcJ6 > y (4)cd* 
-^^oiEiitrtssr«:«f-rs^^y mast Lt»?ii 

(4)©#^»f4itcp<^y^(Da;^)^^ih-r^r t 50 
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[0 0 13] *^T\ *»Wtt*«r^O«*«|&tfltJh 
[0014] 

w<-* [5JBS (2) ©iMEHWj Sr^iiftttJ^ iz&Wi VX*<D 
SC8ta*SrAWf(5)K»|&i-6-4'w<— ^®IS(3)i:» 3* 

Sr#^i-^^5'7 i y (4) t ?r«x.fcftffllJlifi-C > 

=■ ^ [ass (2) (ommms. (v„ c ) *um uta^- 

^lH]ES(2)*^t±l^$tT < Sii[SK®JEE(V D c)^^s/f L y (4) , 

wijc®ttJE(v,,) ti&isj— xit^4 y y y (4) <D;&m«JEE(v 
ttj^mn (v, )Rw< v *r y (4) w^masft d. , ) . 

Sog^i:, =JV/'<-^|HlK(2)©m^ffiEE(V 1 )S.tIt^s/ 
f!) (4)wi*mssfE(i. T )(D»j^t /<s/^y (4)©JS:m 

■ yr!) (4)05^Sr*JBr-r5.iaSi:S:^tfo 
[0 0 15] ^@I8(2) ©ittSE«£E(V,c)SrM* 

L T =• 9 IhIK (2) h tUfj $ 5 ttttttEE (V„ c ) Sr 

yry (4) cofeSSJE (V, T ) k mm— y *r V (4) 
©^m«affi(v, T )«t«JiSv^c^«F-f -S^irtciOx =i 

>-y<-^[Hlgg(2)A^^<3'^y (4)— CDj(E««^)(D^*S 

(V.)i/4yy-y (4)©»««jSfE(I.,)SrS!l*L^ rixfe© 
SJ^ffit^y^y (4)roS5c®i|#tt*^^<s/v i y (4) wgc® 
plfg^^P H TSr#n«^;yr- y (4)<D^#^rfiM-rs r i: 

^t-#-5o Lfc^ox, D (.4) (om^Ko^m^n 

jlK^v^- ^lalK(2)Srf?±$-e-/j:<Tt«tv^ 
T\ AW(5)^o*^tt^^^jh$-a:-r(c:^s/7 i y (4)<D 

[0 0 16] A^Wf-li, =V><— ^EI8(2)fcR»1-e> 
tbfc^ 1 b|g«Eitt«8(24) ©-^©A^BfSr^ y ^ y 
(4) JC^gg U m 1 <D|gMJi*i^(24) (Dffe*»A^4g^ 
(-KS«£E^^#S(54) Srfti^ U, RS«JI^^#IS:(5 
4) ro^SlE (V, „ ) Sr^< v 7- y (4) <D^«SBE (V. , ) J; •? 

t>i«v^«[d»e>»*fci*T$-a-c, ay/<-^B«(2)a> 

. t ) k V&m—iz-r Z> *»Xf4/4 y y y (4) <oi!:«©ffi (v. , ) 

[0017] -ttmo)— mm<oj&mx°te, => w<-^ihj 

gg (2) C0il[gf£®E (V D c ) LT3^-^ (2) t5» 

hmj3£tizm.im&(.v,c)&'<v7- y (4)©^«®je(v 

^mffi(V, )S^yT y (4)^?,^ V^-^IhISS(3)(C^ 
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mt>mE.(v l )Rvmmmffi(h)<oW7£w.k'<y7- » u) 

[0 0 18] =>^-^iHisi(2)7!)^a^$ttSii:iifcfl; 
ffi (v„ c ) a*^ y =f y (4) <D»tt«E (v B , ) t mm- t # 5 

£ # , . n f<—$>®&(.2)RXfis< -^f!) (4) miCffitiZW, 
JSjWO i#5cO"C\ ^rcoi:£cD=iW<— * 088(2) co 
a*«E(v,)!flO<yyij| (4)0tttttt£E(v,,)£&£ o * 
fc> '<yfP (4)rojS:tta;M(l B T)li?&if-Y^<— ^[hIK 
(3)K:af£;h,5fc«>, ;©t|©3y^- * 088(2) coW;*j io 
ttJE (V, ) £ /< y y (4) d^b W 9 088 (3) tJtttb5 

ffiSft (I. ) 3r$J5fe Lv r *l P> ©SiJ^ffl i: y =f V (4) ©lie 
y (4)<Dac«pIfB*^ia3Sr#^t«^s' 

y r- y (4) <r>m-foe>&&i&ft ?m^=> v^— 9 0bs<2) & 

f?Jh£-fr5&g;iSft< , y =f V (4) ri^tfrco^-g-Cfc 

= 9 088 (2) ^ v^- * 088 (3) izmmnij » 

LfctfoT, Afflf (5) ^(Dnt}t&&$:&Sk&M-r\Cs< y 
*r y (4) ©Ifrft&jEflSlc^Br-ct 5„ 20 
[0 0 19] *«W©»J©*J6©Jg|Brtt» 3^<-ir 

088 (2) a> <b mts Zfrzuffins. (v„ e ) & /< * ^ y (4) © 
fes®jE(v Bt ) «t»j tis^ffiica^iLT-'^s/^y (4)cds: 

SSSffi^rSr a 088(2) LX&mWM(l) fw0£ 

■fZMUb.^yy' y (4)a>5>=< w<— ;?0S&(2)£r;ft-L 
! TSE«E«jR (1) IC0£ StLS** t £iKttifC(l) *»<b =■ V 

s<-9®&(2) \zmt$s ztiz mm t &w-m-tz> ij©^ 

v^-<?[H]K(2)rotti^®jE(v 2 )ST>v^ S /7 i y (4) ^e>^ 
^(5JBS(3)JcSKti,5Siift(L) i^s^y (4)*^=. 

>-y<— 9m&(2)\z.^\$L&fo*>mM(u) k<vmw,m(i*+i 30 

6 )Sra!l^-r-5ilSi:, a 038(2) cotH^SJE 

^^f!) (4) ©*^'Sr*iJWri- Sr^tr. 
[0 0 2 0] = * 088(2) ri»(btti;b£ix5 flKSfD« 

ffi(v 0 c)>s5^s/7 : -y (4)w^mmji(v. T ) ± 9 tffiv^ 

^7t!J (4)7i^?><7)ii:gitfl;^(Ji3>y<— ^[eIgS(2)Sr 

^Lx^mas(i)ic[Hi^^tt5fcje>. s<vtv (4)^ 

= 088(2) Sr^- LTS!iESi!l(l) (c@4.$tt-5a 

* 088 (2) Jc{ftj& $ S Sifc i L T =. 9 0 

88 (2) co A^fltfftfltjW 0 t 5 i: $ co =■ 9 088 
(2)com^j®jEE(v 2 ) t>w<y^ y (4) ro*k®«E(v. T ) t 4 
5„ >< 7 .f!) (4)©ttW*flE<i, t )Ht/<5'5'!J (4) 

'*» ESS(3) legits S «Sg (I, ) £ s< y =r y (4) 

*ic 3 = 3 >-y<- ; 5r|piss(2) (c0^^tL-5««S(I l )i:cofPi: 
<C^fc*. rcOt^CO^^^— ^0J6g(2)COt±i>3mjE 

(V 2 )i:StrfBcofD«^(l4+I 5 )S:jaiJ^L N m?>coay^ffi 

My^y {^<DW<nm^h^y ; r y (4)oo&©pi^/i 

^fWSrWixtf^^yT 1 y <4)©j«MMr*J»r*r ttf-e* 50 
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So ^cofesb, ^<y^y (4) co^^W^c: =• w<— ^ 
0SS(2)*^±$-arS£^5/i< , y (4)##iftco 
3 9 0BS(2) A^'T V^^- ^ 088(3) \Z\g. 

Lfci/>. ^yf!i (4)co/^ISiaSco^Kj(c < tSj^ 

SSrSft^V^cfe, JEmc^yTV (4) co^# Sr^-e 

C^yf!) (4)co#^SrE?Stc:^»fT-^5. 
/<— 9 088 (2) co A^mSEffi^BJ o t & Z t % VtiitlW. 
ffi(v,)*/<yy y (4)co«c«ffl;ffi(v,,) ti-^fc:*, =>v 
^— ^088(2) coffjh^ir^ffit 419, i DIE5ft/«c^ 

X y (4) co«c««EEM 5r#S - t tiisim t * So 

[0 0 2 1] 

gcD/< y =r y *#^®f*&co-HJfeco^ffiSria 1 ~0 3 
Ko^TifteH-t-So me>coHIffiT-l4l§l6~|il8tC^-r 
@0fi:*K6<Hc|^— coep^(c»±|^— co^Srfl- U ^co 
fft^S:«B&-rs„ ill^n?!^ *IS*«>»«fcJ: 
5#S&f£t®®2g^B&#l/£-r5=»w<— 088(2) 12 7 
t*t^ ^-*3iiJ^0B&(21) F*9CO^mjE^^^(2 
2) Sr^@^«ttlS ( h y -^-}gfet§g) ^co«EPfi^& 
Sr*i-5»J£«EE»**«(54) ic^M 
5„ K^ll£E|g^#©(54)co«EEgHS^|9:SriSB:ig»U 
-C^ffiffiV, D ^PSi-5Ci:»cJ; 9, =.^<— ^088 

(2) mij ztizmmmiz v. c (omz^m-rz cws 

^-^-^^y?— ;?|h]SS(2) tB8PJ«T-fo-5. Ill:*f3 
^088(2) -ete, S;^iUEig^®(54)ws:3£m 
BEv.o^s/^y (4)ro»««EEv., «t <o bm^bZ, 

y^^^08g(15)^CO^lS^4CO IGBT(1 
6), (19) ^^^2X^3 CO I GBT(17) > (18)?r?g 

-c. ii^cosb^-cti/^s/^y (4) K^mffl com^ 

^•t-Sfciit), &^SffiS§£^S(54)cD&je«&V..tt:/-* 
s/r!J (4)coJSc«SJBEV BI J; t) t>ii5v^'fit(caS:^$tvTV> 
5„ **Jfi<7?^ffico^^<-^ 088(3)14, 0 8 

iZTjk-r^ 9 0ss(3) tmmmx-&>z>izit>. m^t* 
^BS-rs,, 

[0022] isJcid, *mm<oi&&<om&mmmmw;t>/< 

(4)coiitfl;«jIv Bt i:B&|^— , ap*>=iw<— 
^ {|3J£P0B& (21) to<DW&X -i y f- (23) (A) ffiiJtC ffl 

fi!ci-6 i # 1 CO^Miti|©^(24) COtii^m-§- V E • 
Oir^Sip fcKje«E*^gk(54)«3»S«EV,. Sr 
5/ 7=- y (4) co»ffi«JE V. , «fc *) iz& 

= ^<-^0»(2) t/<yr y (4) ircoffltc^jx^m^ 
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( B& 0 k 9 , y< v =r V (4) tf)&©@flt I ■ T tffh if^C i"< 

K(2)om*«BEV l Sry^^(55)"CW3e"t-Si:#tc % 
y 9- y (4) 6 - ^ Eft (3) td«Ett 5 *« I , Sr * 

*r*-5;**<8)teJ:9tfttHU **-f 5>*yw««tf(9)-e 

rju»i»H:, s<vt» uxDmmmm&mm. 10 

(20-2 5t) ©»*R:ov*TlMli-fi. m 

B©t^v,»t««i.©«je*fcB3ica^*ii (2 

0 - 2. 5 1C) -C©/< y V (4) 0&@*5H4tf> ^7h7 

ssv^-c, «*tf«aT-e^y7 L y(4)<z)»c««BE 

rt^/< y x y (4) (Di&mmffi 1 . T > bp*> y ^ y (4) a> 
*®m3)\zmtizmffi& 1 ><Dk$, 

y (4)0*{£ffftg«JBE«rV E = 10 V t-Ttbli, gflTt? 
5, ^ y (4) <z>»«-5iffi*«FBB«» 1 «FIW £ K*»tt 20 

So -«fctt, . ^ ^ ^ y (4) <©*Mt«E v B t 

teiETU /<^7 y (4)^frn p n^<bt<Difc® 

tt« pTte*»*iBjflS 0.5lBiftofcit^rj (4) 
co#^r*fcs 0 03^^77-^2 ^ f y 

*U -t*L«€*LI,.< I , < I 3 O»fc^, 0 

! [0023] &sAl<oxok^ ^mmcommx^ =?>v< 30 

— ^0K(2)^6>a*$ix5ig:aE«£EV D c Sr^y^y (4) 
ojjc««£EV. T Jclt, ^Oir#co^ 

HlSS(2)coa^mi£V 1 la^^yr!) (4)tf>»««E&v 
bt £#£0 *fc;« r(Ot^{:^5/7y (4)^5>-Y w*— 
*E&(3M£»jh,S«flt I, d^/^yfy (4)<z>»m«flE. 
IatSr#5o wtb?>0«£EV.XWfifltIi<6aiJ 

^(2 3 t^-r^-e^v^ > t y (4) co-a««ptt ^ =7 

>v<- ?0B(2)^'5)>fy/^^HB(3) 

fc. -*y^y (4)9«H««S:JBIftUT#AS:»Kbft 

v^ctf), EWft^yyy (4)(^##(o^»f^-sraBTfc 

So #S (2 0-2 5t) ^'"Cf^ *<0fif£««-?<SD" 

(Dp^y zmm-ttuix v jEm&s< ? *r y (4) <om&n 
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»K#«fc-eMu ^iai».(2)36>e>w^$ix6ii:«t 

SffiVoc Sr^ y (4)<£>&®«JEV BT J: 9 fcttvHML 

£<A)«fcB!/fc-*-5 t #fcf& 1 o^Hi«i|iiSg(24)(Dta^ 
ft* V E , tfAott kteZSi? ICR jfe«ffi»£#S<54) <£> 
»3e»EV ID S:y<5/-r y (4)co»m®£EV BT J: 9 tiSv* 

tt^e>»^tc:i»T**s 0 =»>v<— ^0te(2)^e>aiA 
^<s/^y (4)^e><z>a:«E«*3&s=v 

^<-^lHlK(2)«r^LTKffl^^@ai(l)fi!l(ClH]^^n5 
/<jyfy (4)*^fo3W<— ^EIB(2)Sr^UTBiffl 
XSK«aS(l)ffifl^ia^Stt5«8iE^8KJx5o rflDiltl 
SfE.i: SifflSf«EIWS(i) ^ 3 * IUK (2) (c«>& & tt 
5 fi^ <b fcwm LT 3 ^ Ib]K(2) o^iEA^WJIc 
l AC (Offl x .Hi^A*«j««liJ»(6)©tfttU«BEV IA *S|» 
0 V£&5 t ^cd^v^— ^Hl^(2)<Z)ffl^miEV 2 

y^y (4)<oi*««ffiv B T tfts 0 ^^^y(4)<o 
1 B T y ^ y (4) a> s> >f ^ mmw \cm 

tiZMWil* k'<yTl) (4)^b = lss<— ^IeIBS(2)^Ih1 

mss (2) © tb^sjE v 2 x ^ (55) -eai^a k 

Ot/^ y ^ y (4) ^fcs^-^lHjB (2) K1[h]4e S jx 5 m«t 

SJ^i-So rtt<ti^^{c N ^yfy-t^oflfflfiSSrt 
i-*o r*t«»«:, /<^^y(4)ojiiHJME**a. (2 . 

-^ilIK(2)Ottl>3mEEV 2 R05tfr|50#®8lEI 4 x I , <^ 
fn««Kl4 + l s coS!l^ffi4:Bl5Jc*-rSffl (2 0-2 5 

°c) -eo^^/^y (4)o^B«Fti^^ y TV (4) 
if «iT-e^^ ^ ^ y (4) ^^smjBE v B T , hp *> a >^ 

— ^I3SS.(2)<Otti^ajBE^V 2 T\ tiTW^y7y 
(4)coJfem®Sft Ibt^ IP*>^s'7 t -y (4)^e>^y/^^|s] 
K(3)lc«Kix5«ilE i« ir^y^y (4)*vf > n^<— ^g] 
K(2)tcE4feSix5«8El s k<&fomWLti* l*+ l 5 cot 
/^y^y (4)(7)Si£fF^mJESrV E = l OVir-Ttt 

fi, tiTTO/<yf y (4)co»m^rtg^^pfl^ni& 1 
Wi:«*BtJxs 0 Lfc#ot, »ia-e^y^y(4)o*f 

!E#B#IWds 0 . 5 kte^tzkZ y^rV (4) 
[0 0 2 5] W±OJ:9{C, El 4 l£*imj£<D®ffi!T* 
^^^y (4)oScmmjEEV BT J: Q tfivMHK LT^y 

y (4) d> b (ow.mmt> z = i"<~ * ek(2) sr^r- u t ss« 

£M@21(l)f£lE]4LU /^y^y (4)^b3^-^@B 
(2) ltfSffl»lS(l) KEl**ix5««i: 
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W-ffiLltb = w<-iS'lH]K(2)(7>ttJ^)mmv t (cJ: V) 
f y/<:- * |s]BS (3) icSKttS m«E 1 4 1 y ^ y (4) 

3>y<-^ig||(2)©Hi*«jEv,atfIIWBO#fll«e 
i«, itOftttflEi, + l.©iM5£iUil2.5lcijH-?iri&-e 

^rtB*^RflSrW5 0 /<yf i> (4) <E> jthfr^Br 

i^icav^— ^0K(2)trfltih4**iJB!JJ>fc<» 0 2 10 
Jc^-r^Jfico^ffi fc n«£ftflr (5) ^©S^J^JJS^it 

Sr^BrLfcVfcib, JEflSfc^yr- y (4)05it4fecD&8rj&s 

' X t E9 2 (C^iniftOJgtt t RHR&Aff (5) ^<7>«7J« 
m&&±-t 5 t ft < ZEflfetC/* y (4) OMHfrfrflMfcr 
X£5. ^y^y (4)OHH«*3J«*a (20^2.5 
*C) £W©*frtt, *0B&tH*fcferf&'<2'7 % !l(4) 
7 SrfflS-rttlii <9 IE«i^< y y. 
<4)©JM»»»W»ri6i:j5e5. Mtw, HI 4 {d^i-^ffi© 20 
»ffi-Ctt. ^s/^y (4)^^3>-^-^lH]Bg(2)§r^Lr 

a» e> Bis (2) Kdttt $ n 5 « m t frwm u x 

Zk£<D mtl SEE V s $v< •> ^ y (4) co^fe® ®JBE V„ i: -T 
SfcJO, p^>"<— ^E»(2)OfltJhtttti:4p«i:*0 s 
±!9jEfl6/f^3'-7 i y (4)©&««flEffidS#bnSo 

[0026] *ftw<DmMmmtemm<n&mm<nMmiz 

fE<o=S-*Jfe<o^r-i4 3y/<-?@ss(2)sw 30 
^ElK(3)Sr«fig-r5^>r y^v^SIT-i: LtiSt^ 
*— I GBT (MMSy- hS-'W #—9 h7 

!«rtt5MOS-FET (MOSltfMh?^ ' 

X*, J-FET (^St#Mh7y^5i) XII 
-y-^f y x^fc{£fflplHgXfc5 0 3Efc, ±fE©«-S?Jl ; to 

[0 0 2 7] 

tr » - 4 *xfc * * y ©isigrt summi ©sai 

#WtfXifc5 0 50 
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[laffirofK^/iftt^] 

mm.<D n ? ass sr^-rm^iHigsia 

[12] #S§^©-^©7T2f&l£:fcl7&«^®®^ 

[@3] laacD^^xy w^taxcD^s^ttSr^^ 

7 7 

[04] *%^(0!giJW||Jfico^^*5(t^^lB®i!g 

[05] B40^yfJ 0#a-C?0*«»ttSr*-*-^ 
77 

[0 6] ^3t5w«5f>««ai^eroi[piss«s)cS:^-r^ 

[ia 8] S6^ v^-*[H]8&£^i-'i;^iH)8§ia 

[«F*ORW] 

(1) • • iSffl£Sicffi26I (gfflUK) , (2) • • 3 >v<- 
*E1B&, (3) • • -<W<-^EIS, (4)--^yx 

(5) • • aw, (6) • • Ajimm&mm, (7) 

• • tsmmmkm&. (8) • -t-?^^, o> • • 
?4i>9>\'Wg.v^ uo) • • ^Hv^iasg, an- 

•AWyf« (12) • -JgBrS, (13) • -A733^ 

7^1 . (14) • • yr* hvw (15) • - ^< > 

i/|HlK, (16) • • M 1 CO I G B T, (16a) • • $g 1 
W^y^^— K, (17) ■ • f?2<D I GBT, (17 
a) • • m2<r>¥r$Lif'<*— K, (18) • -I3WIGB 
T, (18a) • • |g 3 <0^±y'^f b\ (19)- • * 
4CIGBT,; (19a) • • H 4 <OHB±jT'( K, 

(20) - -Jprlayfyt. (21) • • ^©Wig 

BS. (22) • • KJ£®EH8£3^ (23) • • M^-f 
S/^, (24) '• • |g 1 <£>IS3Ht«S§ , (25) • • \£&m 
(26) • • jEK«363i"iaiS, (27) • • ntwm 

ss, (28) ■ • m2<o&mmm&, (29)--h^k^ 

(30) • • PWM^yAl/-^, (3D - -Hi 

<Dumm^±mm, 02) • • Km&. (33) • • « 

2<oiM»ra*»£[gi&, (34) • • ATa^v^vD-. 
(35) • • X-C s/^-V^IhISS. (36) • •S5CIGB 
T, (36a) • • ^ 5 (O&g.f'J h\ (37) • • % 
6 CO I GBT, (37a) • • % 6 <D*£*V K. 
(38) • - ITOIGBT, (38a) • • ^ 7 Ot4^ 
K, (39) • • ^8CD I GBT, (39a) • • 8 
<n>^»E# 4 Or— K, (40)- -7^/U?y7^h/K (4 

i) • • 7-f/^3>'7yt 1 (42) • • p^v^^-y-Bjjg 
tttttss, (43) • • ?fflwm&. (44) • .'a 

(45) • • ffifePI»i*B£4S. (46) • 

• mwiBi&. (47) • • m 3 ©ag^tiiiesi, (48) • • 
m4(ommmm&. m • • hase%««. (50 • 

• PWM^y/NV-^ (51) • • 3! 3 £03iiJ^{t-i§-$§£ 

lass, (52) • -sesg, (53) • ■m4<Dmm§f§-& 

40», (54) • • S:^SHE^^#IS, (55) • • ^X 
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[07] 




7oVh 
(51) Int. 

ho: 



HO 



*i**fiM!ff3TI6#3* 
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[08] 




F* — 5G003 AA01 BA01 


CA01 CA12 DA06 


EA05 EA09 


GB06 


5G015 FA18 GA04 


GA07 HA04 JA09 


JA15 JA23 


JA24 JA34 JA35 


JA53 JA55 


JA59 


5H006 AA02 CA01 


CB01 CB08 DB01 


DC02 DC05 




5H007 AA12 BB05 


CA01 CB05 CC12 


DA06 DC02 


DC05 EA02 


5H030 AS03 BB09 


BB27 FF42 FF44 


FF52 





V.s 

fe.-.. 



ci. 7 ttsuiB-g- fi r-v3 

2 J 7/34 HO 2 J 7/34 J 

9/06 5 0 4 9/06 5 0 4A 

. 5 0 4 B 

2M 7/12 H0 2M 7/12 A 

7/48 7/48 N 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. unginai 

Defects in the images include but are not limited to the items checked: 

JZI BLACK BORDERS 
/ □ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



